II. Energy Decomposition and NOCV Analyses
Energy decomposition analysis was performed at the PBE 7 /TZ2P(small core)/ZORA 8 level as implemented in ADF2013 9 . Within fragment-based approaches, such as the one available in ADF, the potential energy change E can be expressed in terms of the strain energy E strain 10 which is the energy associated with the geometrical deformation of the fragments from their starting (equilibrium) structure, and the interaction energy between the fragments E int , Eq.
(1) .
E  E strain  E int (1)
The interaction energy can be further decomposed into three physically meaningful terms, Eq.
(2), E Pauli , V elstat and E oi , using the Ziegler-Rauk decomposition scheme 11 . The electrostatic interaction contribution (V elstat ) represents the classical Coulomb interaction between the fragments with unperturbed charge distributions. The Pauli repulsion term, E Pauli , embodies the repulsive filled-filled orbital interaction, which is the origin of the steric effect evolving between the reactants 12 . The orbital interaction energy, E oi , calculated in the energy decomposition analysis corresponds to the stabilization caused by the interactions between the occupied molecular orbitals on one fragment and the unoccupied molecular orbitals of the other fragment, as well as by the mixing of occupied and virtual orbitals within the same fragment (intrafragment polarization) upon the formation of the assembled structure from the fragments. The density reorganization which is associated with the latter process and which gives raise to E oi can be expressed in Natural Orbitals for Chemical Valence (NOCV), defined as the eigenvectors that diagonalize the deformation density (5) 13 Model. 2011 Model. , 17, 2337 being the difference between the total density ρ of the supermolecule and the sum ρ 0 of the densities of the initial fragments. It is a general property of a subtraction of two idempotent density matrices that eigenvalues appear pairwise, so that the deformation density (5) can be expressed as a sum of pairs of complementary eigenfunctions ( k ,  -k ) corresponding to the eigenvalues  k and - k : /2 /2 2 2 1 1 ( ) 
This implies that the eigenvalue  k is the number of electrons that is transferred from orbital  k to - k upon bond formation. In this study the expression of an NOCV is simply used for the density deformation,  i , represented by a complementary NOCV pair:
We carried out the Energy Decomposition Analysis and NOCV analysis using L NN 0 and (en) 2 Ru +2 fragments for (en) 2 RuL NN +2 and L NN -2 and (en) 2 Ru +2 fragments for (en) 2 RuL NN 0 .
III. Computing redox potentials
We followed an established protocol for computing redox potentials described in details by 
where G 0 solv is solvation energy. G 0 solv was evaluated in acetonitrile using the method described in section I.
We used the ferrocene-ferrocenium couple, Fc/Fc + , as reference to derive reduction potentials from computed half-cell potentials. We used the recently published computed value of 4.96 V for the Fc/Fc + couple in acetonitrile 16 agreeing well with the experimental value of 4.98 V.
Thus, the reduction potentials are evaluated as: Figure S1 shows the computed and experimental reduction potentials vs. As Figure S1 shows the method used can reproduce experimental redox potentials reasonably well for pure electrode processes.
14 Roy, L. E.; Jakubikova, E.; Guthrie, M. G.; Batista, E. R. Inorg. Chem., 1993, 32, 258. b Quasireversible transition in experiments corresponding to a coupled electrode-chemical (EC) process, whereas in simulation it is a pure electrode process as indicate in the figure.
IV. Computing Nucleus Independent Chemical Shift values
The Nucleus Independent Chemical Shift (NICS) method has been introduced by Schleyer and co-workers and has been shown to provide a reliable measure for aromaticity based on magnetic criteria 19 . In this study the NICS values were computed at the centre of the benzo-C 6 ring of the quinoid derivatives, as shown for L NN in Figure S2 , at the TPSSh/ cc-pVTZ (-pp) level of theory. A NICS value of -8.3 ppm was calculated for benzene at the same level. Figure S2 . NICS values computed at the middle of the benzo-C 6 ring (red dot) for the (en) 2 RuL NN +3/+2/+1/0 systems. 
V. Computing theoretical square schemes
The method of theoretical square scheme has been introduced by Baik, Schauer and Ziegler in order to reveal the origins of two-electron potential inversions in various systems 20 . Within this technique the reduction process (diagonal) is partitioned to semi-adiabatic electron attachment and structural relaxation steps, which correspond to moving horizontally and vertically in the square scheme, respectively ( Figure S3 ). To partition the reduction process, a single point calculation is carried out using the optimized geometry of the oxidized form, e.g. Electron density accumulation plots have been computed and given in Figure 3 for the semiadiabatic electron attachment step (horizontal) where the density change upon structural change does not interfere. 
